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ABSTRACT 

The present invention relates to the use of * 
n:\xture consisting of an aqueous solution containing 
from 3 to 50 % by weight of hydrogen peroxide and of an 
effective quantity of at least one wetting surface- 
active agent which is stable in an oxidizing medium, as 
degreasing composition especially for cleaning metal 
articles. 

If. relates, furthermore, to a degreasing 
process ma Icing use of this mixture. 

Application: industrial degreasing in the 

engineering industry. 
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The preBeat invention relates generally to the 
field of industrial decreasing and cleaning of 
manufactured articles and its subject-matter is chiefly 
the use of compositions based on hydrogen peroxide as 
degreasing agent especially for metal articles. 

A mechanical article is subjected to various 
cleaning and degreasing treatments during its 
manufacture. 

These treatments can be carried out either by 
means of aqueous solutions (-aqueous process*), or by 
means of solvents (-solvent process'). 

Petroleum solvents and chlorinated solvents are 
prominent among the solvents currently employed for 
making use of these latter treatments, the last- 
mentioned solvents being subdivided into two subgroups: 
chlorinated solvents and chlorof luorinated solvents. 

Chlorinated solvents are employed cniefly for 
cleaning and degreasing of metals at various stages: 

- degreasing between operations, 

- final ..cleaning, 

- degreasing before surface treatment, 

- maintenance cleaning. 

These solvents in fact offer many advantages in 
these applications. 

In particular they have . good degreasing 
properties, whatever the type of contamination to be 
,f cleaned off, atfd are compatible with all materials. 

In addition, since their boiling point is 
relatively low, tney can be employed in vapour phase 
w.rth a relatively low expenditure of energy. 

Finally, they can be employed hot practically 
without risk because they do not exhibit any flash 
point. 

However, chlorinated solvent* are toxic to man 
i and detrimental to the environment, because they are, 
in particular, suspected of destroying the ozone layer. 

For these reasons, chlorinated solvents are at 
present subject to a severe regulation intended to 
restrict, or even to prohibit, their use, in the 
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particular ease of chlorofluorinated (CFC) solvents and 
of 1,1,1-trichloroe thane (Till). 

In these conditions the objective of the 
present invention is to solve the technical problem 
consisting of the provision of degreasing compositions 
capable of being employed as a replacement for the 
chlorinated solvents, with the same effectiveness as 
the latter but without exhibiting their disadvantages 
which were recalled above. 

Another objective of the present invention is 
to solve the technical problem consisting in providing 
a process allowing these degreasing compositions to be 
used on an industrial scale. 

It has been found, and this constitutes the 
basis of the present inw.<-jn. that mixtures 
consisting of an aqueous solution containing frca 3 to 
50 % by weight of hydrogen peroxide and of an effective 
quantity of at least one wetting surface-active agent 
which i„ stable in an oxidizing medium exhib it very 
good degreasing properties and can be advantageously 
employed for cleaning articles, especially metallic 
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Some mixtures such as those employed within the 
scope of the present invention have already been 
described generically in document EP 0 351 772. 

More precisely, this prior document describes 
in a general manner aqueous solutions of hydrogen 
peroxide containing a surface -active agent of any kind, 
the weight ratio of this surface-active agent to the 
hydrogen peroxide being between approximately 1:1 and 
1:10 000. 

It should' \ be noted that, according to this 
prior document, '.the function of the surface-active 
agent is essentially: 

- on the one hand, to stabilise the hydrogen 
peroxide solution against the catalytic activity of 
metal ions, and in particular of cupric ions, and 
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- on the other hand, to facilitate the rinsing 
of metal articles which are treated with a hydrogen 
peroxide solution. 

However, document EP 351 772 does not comprise 
any indication liable to encourage a person skilled in 
the art to employ a surf ace -active agent in general 
and, a fortiori, a wetting surface-active agent in 
order to produce a degreasing composition based on 
hydrogen peroxide. 

Thus, according to a first aspect, the 
invention aims to cover the use of a mixture consisting 
of an aqueous solution containing from 3 to 50 % and 
preferably from 10 % to 40 % by weight of hydrogen 
peroxide and of an effective quantity of at least one 
wetting surf ace -active agent which is stable in an 
oxidizing medium, as decreasing composition especially 
for cleaning metal articles. 

Many wetting surface-active agents can be 
employed within the scope of the present invention in 
order to improve the degreasing properties of aqueous 
solutions of hydrogen peroxide. 

These surface-active agents may be anionic, 
nonionic, cationic or amphoteric. 

Among the anionic agents capable of being 
employed there will be mentioned more particularly the 
organic mono-, di- and triesters of phosphoric acid, 
fatty acids and sulphonated esters, carboxylated 
ethoxylated fatty alcohols marketed especially -under 
the name Akypo by the Chemy company, an d 
alkylnaphthalenesulphonates . 

Among the nonionic surface-active agents 
capable of being employed there will be mentioned more 
particularly: 

- the following nonalkoxylated derivatives: 
alkylpolyglucosides, fatty acid alkanol- 
amides and amine oxides; 

- the following alkoxylated derivatives: 
alkoxylated alcohols and alkylphenols, 
copolymers of ethylene and propylene oxides, 

/ 
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ethoxylated fatty ac.'ds, ethcxylated aorbitan 
eaters , ethoxylated glycerides, alkoxylated 
amines and amides and alkoxylated derivatives 
of perf luorinated and polyf luorinated 
alcohols. 

Among the cationic surf ace -active agents 
capable of being employed there will be mentioned more 
particularly quaternary ammoniums and amines and 
imidazoline salts. 

Finally, betaines will be mentioned more 
particularly among the amphoteric surface -active agents 
capable of being employed. 

The best results have been obtained by 
employing nonionic wetting surf ace -active agents of 
hydrophilic nature and more particularly ethoxylated 
sorbitan esters. 

The quantity of surf ace -active agents to be 
employed depends, of course, on the nature of the 
surfactant and on the general conditions of use of the 
degreasing treatment, but can be easily determined by a 
person skilled in the art. 

In general, the weight ratio of the surface- 
active agent to hydrogen peroxide within the mixtures 
to be employed will be between 1:10 and 1:1000, 
preferably between 1:30 and 1:100. 

The aqueous solution containing hydrogen 
peroxide may be prepared by diluting a concentrated 
solution of hydrogen peroxide in an aqueous medium. 

Ethoxylated sorbitan esters employed in a 
weight ratio of approximately 1:100 with a 35% solution 
of hydrogen pero::ide provide the currently preferred 
embodiment of the invention when working at 60*C. 

When operating at 7 0 °C the preferred solution 
includes, as active agent: from *l0 to 15 % of the 
weight of hydrogen peroxide and from 0.3 to 0.5 % of 
ethoxylated sorbitan esters. 

Among the ethoxylated sorbitan esters 
preferably employed within the scope of the present 
invention there will be mentioned in particular 
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JZ* ~.b.t.d — tb. M *».-<» «. by «b. 

rr « w y ..i,b. .. ...bit- 

peroxide assay of the woriti g 

^••"rr^r—t,., * 

-.-=«id. -y b. .44- « tt. -ixtur. ™»i.yrf •» 

20 .:;:-£.=. »i.b ... p...... «• — - 

25 property of forming complexes with metaxs, 
"alple! a^oca^Uc and 

and. stabilizer, such as sodium stannate and sodxum 
phosphate, which are described in the 

According to n fourth aspect, the present 
30 application aims to cover a process for deceasing 
articles, especially metallic ones, charactered in 

tha^ it consists: 

. m versing the said articles in a bath 
" ' including a mixture consisting of an aqueous 
solution containing from 3 to 5C % by weight 
of hydrogen peroxide and an effects 
quantity of at M« on. vetting surface- 
active agent which is stable in an oxidixing 
M diu», at a temperature of between 15 and 
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100-C. pr.f.rably between 25 and 90-C. for a 
period of between 5 -cond. «d 60 minute., 
preferably from 5 to 30 minute.. «d. 
. in rin.ing th. ..id artiel.. thu. tr..t.d. 
, • Th. »«. e£ th. .urf.c.-.ctiv. .gent and the 

5 ^.tio*. of bydrog.n — . »d of ^e- 
active .gent within the immersion b.th .r. .ucb 

defined .hove. 4 — .„«,» of the .rticles in 

The atoov«m«ntion«d immersion or 

*». bath w<ll .dvant.g.ou.ly be accompanied by 

.rtieles and the b.th. 
between the articles example. 
This mechanical action 

Hats of means for .git.tin S the 

TTTT nTTT W "" TlffEKTim 

— «.rtie» of the mixture, of 
The d*greasing properties ox 

... __ d of surface-active .gents were 
30 hydrogen peroxide «nd ot 

de.onstr.ted in the following manner: 

Stainless steel penels (10 cm * 10 cm) were 
contaminated in., controlled m«».r. 

To this end . mixture of oil in nexan 
35 sprayed onto . P~.l P-viou.ly pl.cd on . rotating 

tray * The centrifugal force due to the roftion of 
i .Hows the oil mixture to spread on the 
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of 

!5 of the panel 



2181416 

°° iTd. to . eo»««r.tl» of 0.2 ,/-• 
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£l.t in th. b..k.r. inett t „. lde 

a support which is eiMB . 

is Placed between the bottom of the 
hydrogen perox.de is plac circula tion 
b ea*er and the panel so as to ^ 
:he solution to be testea. 

mtil th . ***** »- — — — • - 

2S t*. p».l i. th- i»trod»c.« i»« it. ^ 

t r^trr%r.rr::..t._.ii. 
-r^r^irt^r^r — 

water and fmaliy cleanliness of a 

The evaluation of the state 

„.. lu .t. th. ..t.t. of .1— - • - °" - 

^*ilad -adhesive tape test" . 

This method consists in carefully .PP*"* • 
length of adhesive tape to th. surface to be tasted and 
in then removing it and bonding it onto a sneet of 
white paper. 
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It is assumed that the adhesive tapa haa 
entrained with it all the contamination at the apot 
where it haa baan in contact with tha panal. In theaa 
conditiona, whan tha adhaaiva tapa ia placad on the 
white aheet, the change in ita colour can be asaesaed 
visually by referring to a praeatabliahed acule. 

It has not been possible, however, to apply 
this method in the case where the oil deposited onto 
the stainless panels is colourless, with the result 
that no change is seen in the colour of the adhesive 
tape • 

The method which has been employed within the 
scope of the invention is an alternative form of the 
adhesive tape test, based on the finding of the fact 
that the colour of a clean panel is lighter than that 
of a contaminated panel. 

Assuming that the adhesive tape removes all 
greasy contamination at the surface of the panel, a 
light trace should appear when the adhesive tape is 
removed after having been applied to a contaminated 
panel . 

The evaluation of the degreasing action of the 
bath has therefore been performed using the evaluation 
of the trace thus produced. 

To this end, a five-level evaluation scale has 
been established as a function of the trace left by the 
adhesive tape on the panel. 

- Level 0: no effect, the panel has retained 
its original colour. It is, of course, very greaay to 
the touch. 

- Level 1: perceptible effect with a alight 
change in colour, but much oil atill remains detectable 

to the touch. 

- Level 2: the oil coating is imperceptible to 
; the touch, the trace of the adhesive tape is still 

visible, the edge of the trace being continuous. 

. Level 3: the trace of the adheaiva tape is 
invisiole in places. 
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- Level 4: the trace of the adhesive tape is 

completely invisible. 

RESULTS OP THE TESTS CARRIED OUT 

Preliminary tests have shorn the crucial rcle 
of the rinsing in the decreasing process in accordance 
with the invention. 

In fact, on leaving the bath, the articles are 
covered with a liquid film containing hydrogen 
peroxide, surfactant and various materials originating 
from the contamination. 

The latter, which are generally greasy and 
hydrophobic, tend to form micelles with the surfactant 
molecules . 

On dyeing, the water and hydrogen peroxide 
evaporate and these micelles are redeposited at the 
surface of the article. 

It is therefore particularly important to rinse 
the articles immersed in the degreasing bath to obtain 
the desired effect. 

The results of the various tests which have 
demonstrated the detergent properties of the mixtures 
based on hydrogen peroxide and surfactants are reported 
in Table I. 

The wetting surf ace -active agent employed 
within the' scope of these tests is an ethoxylated 
sorbitan monolaurate (product Montanox 2Q<&) . 

This surfactant is, of course, mentioned only 
by way of particular and preferred illustrative example 
but, as indicated above, a person skilled in the art 
will be capable of finding other compounds producing 
the required result, especially among the classes of 
surfactants referred to above. 

Test No. 1 was carried out in relatively severe 
operating conditions, the hydrogen peroxide 
concentration being 35 % by weight, the temperature of 
the bath 70*C and the immersion period 30 minutes. 
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In these conditions the degreasing action is 
particularly remarkable. 

In fact, after rinsing and drying, the 
abovementioned test shows that the panel is clean. 

The following four tests (No. 2 to 5) were 
carried out to demonstrate the role of each of the 
constituents of the degreasing bath. 

In these tests, the bath temperature is 70-75«c 
and the immersion period 15 minutes. 

A bath consisting solely of distilled water is 
completely ineffective (test No. 3) . 

Hydrogen peroxide employed by itself produces 
only a relatively average result (test No. 4). 

Similarly, the surface-active agent employed by 
itself yields a mediocre result (test No. 5) . 

On the other hand, the hydrogen peroxide - 
surfactant combination is found to be fully effective 
(test No. 2) . 

The following tests (Nc.6, 7 and 8) demonstrate 
the effect of the bath temperature on the degreasing 
action. 

The results obtained show that the temperature 
of the bath is an important factor for obtaining the 
required result and that, in the case of a 
predetermined duration of treatment, there is a 
threshold value below which the treatment loses its 
effectiveness. 

In the case of the surface-active agent 
employed in these tests, this threshold lies between 50 
and 70 «c in the case of an immersion period of IS 
minutes . 

The test at 60 «C is found to be a relatively 
satisfactory compromise between the treatment period 
and the temperature of the bath for use in the 
mechanical industry. 

The following test* (No. 9 to 14) demonstrate 
the influence of the period of immersion in the bath on 
the degreasing action. 
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temperature, there is a 

8 TC. show that tie mi obtained i» 

w ro«i=.t,iy 2.5 -taw.. , ..ti.u« t .nr 

resu . . rtf 2 5 minutes. 

an immersion period of 2.5 inveatio n the 

*- J :.r c r zl, «- *.* 4 . 

immersion period can be r ^ ^ ^ ^ 

15 found necessary. t>u . ^ required 

temperature must be increased to arri 

reSUlt * The following tests (Mo. 15 to 17) nave shown 
The following the immersion 

ie still possible to reduce tne am 
that it is stxix p O i„„itaneou6ly when the 

bath temperature simultaneous xy 
20 period and the bath teBP treatment such as 

immersion treatment is assisted oy 

the use of ultrasonics. obt ained in 

Thus, good results can still b 
*-^ onfl with an immersion period of the orae 
these conditions witn an f the • order of 

25 of 1 minute and a bath temperature 

70*C 18) 8bovi8 that the 

The following test (Ho. 18, tant 
concentration of surf ac.-activ, • for 
facto, for obtaining ^ "^^th te^ereture. 

an ethoxylat.d sorbitan " j£L 

conditions that^can^ anHo show that the -~£>£ 
of hydrogen peroxide which is necessary to obtain the 
leered ".suit depends on the bath temperature. 
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The embodiments of the invention in which an "elusive 
propertyor privilege is claimed are defined as follows: 

1 use of a mixture consisting of an agu-ous 

solution containing from 3 to 50 % and preferably from 
10 to 40 % by weight of hydrogen peroxide and of an 
effective quantity of at least one wetting surface- 
active agent which is stable in an oxidizing medium, as 
degreasing composition especially for cleaning metal 
articles. 

2 . Use according to Claim 1. characterized in that 

the abovementioned wetting surface-active agent (s) is 
are) chosen from the group including the organic mono-, 
di- and tries ters of phosphoric acid, fatty acids and 
sulphonated esters. carboxylated ethoxylated fatty 
alcohols and alley lnaphthalenesulphonates . 

aikylpolyglucosides, fatty acid alkanolamides and amine 
oxides. alkoxylated alcohols and alkylpbenols . 

copolymers of ethylene and propylene oxides. 

ethoxylated fatty acids, ethoxylated sorbitan esters. 

ethoxylated glycerides. alkoxylated amines and amides. 

alkoxylated derivatives of perfluorinated and 

pelyfluorinated alcohols, quaternary ammoniums, amine 

and imidazoline salts and betaines. 

3. use according to Claim 1 or 2, characterized in 
that the abovementioned wetting surface-active agent (s) 
is (are) chosen from nonionic surfactants of 
bydrophilic nature ai-d in particular from ethoxylated 
sorbitan esters . 

4 . use according to one of Claims 1 to 3. 
characterized in that the weight ratio of the surface- 
active agent (s) to the hydrogen peroxide within the 
said mixture is between 1:10 and 1:1000, preferably 
between 1:30 and 1:100. 

5. Use according to one of Claims 1 to 4, 
characterized in that the abovementioned aqueous 
solution includes 35 % by weight of hydrogen peroxide. 

6. Use according to one of Claims 1 to 4. 
characterized in that the abovementioned aqueous 
solution includes from 10 to 15 % by weight of hydrogen 
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peroxide and 0.3 to 0.5 * of ethoxylated sorbitan 



esters. 



7. Aqueous solution comprising, as active agent. 
10 to 15 % by weight of nydrogen peroxide and 0.3 to 
0.5 % by weight of ethoxylated sorbitan monolaurate. 

8. Aqueous solution comprising, as active agent. 
30 to 50 % by weight of hydrogen peroxide and 0.5 * to 
1 % by weight of ethoxylated sorbitan monolaurate. 

9 . Process for degreasing articles, especially 
m tallie ones, characterized in that it consists: 

• . in immersing the sai- articles in a bath 
including a mixture consisting of an aqueous 
solution containing from 3 to 50 % by weight 
of hydrogen peroxide and of an effective 
quantity of at least one wetting surface- 
active agent which is stable in an oxidizing 
medium, at a temperature of between 15 and 
100°C. preferably between 25 and 90»C. for a 
period of between 5 seconds and 60 minutes, 
preferably from 5 to 30 minutes, 
- in rinsing the said articles thus treated. 

10. Process according to Claim 9, characterized in 
that the abovementioned immersion of the articles in 
the bath is accompanied by a mechanical action intended 
to facilitate the contact between the articles and the 
bath, lixe, in particular, the use of ultrasonics. 

11. Process according to one of Claims 9 and 10. 
characterized in that the bath is a solution' such as 
defined in Claim 5. at a temperature o£ 

60"C. 

12. Process according to one of Claims 9 and 10. 
characterized in that the bath is a solution such as 
defined in Claim 7 and that the operating temperature 
is approximately 70»C. 

13. Process according to one of Claims 9 and 10, 
characterized in that the bath is a solution such as 
defined in Claim 8, diluted by a half and that the 
operating temperature is approximately 70 *C. 



